Oligodeoxynucleotide (ODN) conjugates with the polylysine comb-type copolymer having an ability to promote and stabilize duplex and triplex DNA formation were prepared.
INTRODUCTION
Antigene strategy with triplex DNA formation to modulate gene expression is suffering from instability of tripelx DNA under physiological conditions. Py:Pu*Py triplexes containing cytosine in third strand are pH dependent and unstable at physiological pH. Triplex DNAs involving Py:Pu*Pu motif are insensitive to pH but destabilized by physiological concentration of K + probably owing to inherent interaction between guanine and K + . Thus, promotion of triplex DNA formation is a most vital issue for expanding potentiality of the antigene strategy. To overcome instability issue, oligodeoxynucleotide (ODN) has been modified with several functional molecules such as intercalators and cationic substances. We have previously reported that polycation comb-type copolymers having hydrophilic side chains markedly stabilize duplex and triplex DNAs. (1-4) The copolymer increased 7m of poly(dA)«2poly(dT) triplex by 50°C at physiological ionic strength. (1) The copolymer decrease dissociation constant (Kd) of either Py:Pu*Py or Py:Pu*Pu motif triplex by about two orders of magnitude, allowing triplex formation under physiologically relevant ionic condition. (3, 4) Our kinetic studies revealed that the copolymer increases 40 times association rate constant of the triplex formation. (5) The copolymer seems to isolate duplex and triplex DNA formation from the counter ion condensation effect that causes entropical obstacle for these structures. (6) The lines of these facts implies that the copolymer can be a potential modifier for ODNs to increase their association rate to target duplex and to obtain stable triplex structures. It is also expected that the conjugation secures the ODNs from enzymic degradation. Further, we have reported that the comb-type copolymers with cell specific polysaccharides are capable of delivering DNA to target cells. (7, 8) Thus, the conjugation of ODN to the cell specific comb-type copolymer would enable us to create cell-specific gene engineering system that modulates particular gene functions in particular cells. In this study, we prepared and characterized the conjugates between the comb-type copolymer and ODN. EXPERIMENTAL Materials: Comb-type copolymers (PLL-g-Dex) having poly(L-lysine) backbone and dextran side chains were prepared as reported previously. (1, 9) Oligonucleotides and 5'-amino modified oligonucleotides were obtained from Hokkaido Systems Co. and purified by HPLC. l-Ethyl-3-(3-dimethylaminopropyOcarbodiimide hydrochloride (EDC), succinic anhydride and other chemicals were obtained from Wako Pure Chemical Industries, Ltd., and used without further purification. Conjugation of oligonucleotide to PLL-g-Dex: 5'-Aminated oligonucleotide was succinylated with succinic anhydride. The succinylation reaction was traced by 2, 4, 6-trinitrobenzenesulfonic acid (TNBS) assay and HPLC. The resulting carboxylated oligonucleotide was coupled with the copolymer at e-amino groups of the PLL moieties of the copolymer.
The ODN-copolymer conjugates free from unincorporated ODN were fractionated by using size exclusion chromatography.
RESULTS AND DISCUSSION
Succinylation of 5'-aminated ODN in borate buffer with succinic anhydride was carried out. TNBS colorimetric assay of the resulting ODN supported elimination of the amino groups. Though we could not detect directly the succinylation of ODN with HPLC analysis owing to slight difference in elution volume between the aminated and succinylated ODNs, it was detected by HPLC analysis after trinitrophenylation with TNBS, because elution of ODN was markedly retarded by trinitrophenylation.
Thus, trace amounts of unsuccinylated ODN in the reaction mixture were detectabe by the HPLC analysis with TNBS-treatment. It was confirmed that succinylation proceeded almost completely by repeated additions of succinic anhydride to the ODN solution. The succinylated ODN was then coupled with the comb-type copolymer using water soluble carbodiimide (EDC) in aqueous buffer. Fig. 1 shows size exclusion chromatograms of succinylated ODN, the comb-type copolymer and their mixture after the coupling reaction. While the ODN was eluted at 20 min, the. copolymer was eluted before 18 min with slight UV signals. Incorporation of ODN to the combtype copolymer was obviously seen from the chromatogram of the reaction mixture which shows consumption of the ODN and appearance of UV adsorption with the copolymer. The conjugate free from unreacted ODNs was collected by fractionation of the shaded part shown in Fig. 1 (c) . Triplex DNA with the conjugate has higher 7m than triplex with unconjugated ODN in the presence of the copolymer. In contrast, 7m of target duplex in the presence of the conjugate is lower than that in the presence of the copolymer, indicating non-specific interaction of the copolymer with duplex was weakened by the conjugation with ODN. 
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